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b nsrs aioiTa ■aaaa ois&taAi aoia sdss°j saw Mac- eioi.*ib« 

a SI- Oi-OI3SIEr#dS 2^ (Laser&M/IW hVbrid) Bd»^l2f' Sd^PI-S 'aSo+aS- 2'OI.Ch 

Laser - M/fl Hybrid a*>l7l 7IS-SHI-SS 7H^£ Laser SiPPIM 2|& 3»£ 5|-U i§ °!*7H 

Dt 21*1 Al SdOl 2^0)1 BIA|21£3 back-up ld^B2J M/WOfl Md channels »*»E3 

ai ^zfsjouoi- sag ^aoia£-fiast.is 7r#3 a^s'srasi across ai ?\ 
urn 7s§mxf tjcx 

S 2**21 S-til^ J^XIg AhOICHI a?l gd d£l S^oFH ^dWI ««• Wd 3HISAI, s> #3 a 
OlflSSflS a£?M-2t » «£| DHDIHSIErldg 3£7l7l2h a ; G|»»fi£!2| 7fefiS fliHSh 
H 207I- 3 .ajZFOi CP-El- ld.«ffi»«tS-4!S7f BfflEjS SddS EilOITairedg a*7CT EE£ QHDI 

H^Er sdg as^Pis aa*te d^s-s stttjch a & nasi sas =733 afoim a 71 1 
a dsi a«m ^awi «*rsa b-^ssal #a a 29 aows'aas gsstoi aoixm-g 
stabui, vAtsraminm ^amoi ass aaaa* *t2aioi saasa'n-gstoi us aoins- 
td# oF=- sash aoiaa- wan smw ai=x» sua g9i ekm*.? saoi §oh7i- 
aon asaa »ad"sa- nioi-ssia a±s sasioi oroiHSKri wabui, vafs omiHs&s 
*asKM a^s mdd^M *.s*ioi »a-.a.sii xmtm lhs nKiiasnwa* emsk mm 

S #dOI 2#oKQ EOOia.5 #dOI €HJ»ra fePI GhO|3gErWd# M^Sffl, S 

^ aiOIT^I^SdOl 7^SK3i XIS aiOW&SdS ol~ a&tfe BTflM st^oi oi^oixis a 
□ran- DWI3SKI- WS|.SS fl-Alfrfe #ai g-A!0|Q. 

&QOI73 3 □WIHSEF #d SXI 

E1S S HOT 7H^2i AI^^M ^SoPI?l& M^EOICK 
J?^iV <V & 2gf 

5 H°i-= aiOITcllfSd^ DrOIHSilErSaS ^tit!" (Laser & MA? Hybrid) Bd^ 2} a^^PIQil 2! 
0IQ. 
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2\ g-gl). Qgf ?mH. 21Q 




El— SHI g 01 B-«*r.= SHI SOI 2iCh 

oral 7 ATtfioi aa*ioi£ eMsjy w^itm an, gain 5 Aha a suss shsoi siq. 
aoiR sAi^gjoi if= ssii assa sisu sj-thsj a?, 1 *!- eg tin son s • §7iei *?d# 

£ S- q»AM= Ar©Sr7l CHgQ. 

a noes aioiTa sAjg^Hj ggt oissraAi. aiow sdgfssi ¥i5fSi srasi suit!- moi*is# 

Sir DrOIHMilr WAig g^-ei- (Laser&M/W Hybrid) Id^A'lr 3£7[7IM SI3SK3-= 210IQ. 

User • M/W Hybrid 267171 7IS&HISS ?H£S Laser Id7l7|0|| °m ^ai^ SHIS »Ki SIS SWH 
Oil SJoHAI saiqi =»a 3 = (H| i!A|Sj£S back-up Sd^&2! M/TOfl Sl£> #d channels THWorHS 

Z sly™ otmm^ ^mh= a- 7^ i°e ^ssi joti**hmai surer ?dWd 71 

S6SH2 4=dSr7l Sit!" Si! 5UISAI, SS^d 




7171 I*DK)nSlu'K!8 d£7l7IM S3*l£ fini-SH* ^UlSrCMAI, E|OI3»S£!0l 7rflfUlj 

pi|sxi 4^7] aoi5B5 era kddl aioiTciir mam 3£7I7i<hi aism, sat aioi*i§r id 

I S£7|7I°J §SH}|| 3M7r irgHOI E!0|»I|:5d-0l -3 r S6J0WB S§ia= saiai^ #71 OrOI3 
Sir 2£© 3 £7171 OH 21SrS^ S^P-. 




£51-71 £1*)- SAj awogAI, Id d 

s s 



aOlflU- Id Oil &0H7I- Sftttc EffllSU-. #71 3I0|X|» WdOfl 50H7r StLrH 2gaS Id 

=lfr01 #ddsl USWO, U\± OraiHMIEr SdS *K= H»2h aiO|Slir.#dOI 7rS«WIP "~ 




Laser - M/fl Hybrid 36 7171= 7lfe^£3 tf£ftl9 Laser gd 7171. M/» gd7|7ISr ±«S*923 

ABSS 7H^2J ?d#d£> v 3# £9 Al 31 71 SI*!" d£ 7I7I0ID. 
Laser sai 7|?p> ^figA] ^cj-OI M/W Sd 7171- Laser Wd 717171- gtt SfTH 12S IdOl 

^as's^otsi- -~ AHta= a2#d4=S€iD. 

OP\M ^^IS^BS Laser - M/W Hybrid 2£ 7I7I2J ^tlSAi Laser Sd7l7l°l sajqi 7r^A11 711^ 
S^5H2 ^Cr7r MOW IdOl ^^flS Laser Id 7I7IMAI back-up Wd^B M/IS.#d 71 

Ais^i^ kll aggO. iaa" back-up Sd^Bei W sd7|7|2J ^SOI gJ^XiaE Laser 

mn?Ty\£ zi&ky ai?i- isi§ msgawsj ^mm sl>. 

OI«r ESS i!-5orSAd B ^l^^S gS*JO. 



g 3^7171 LAi f'A73§2r BXI gOfl AIM DM? MTfl fiM*m. #d dSM OrOIHSEJ d2S a^ohCN 

raasMM raws aroi3Siir# ^detot #ddSM ^^sw wddsg Hijss pi 

LH— OrOiaSEr #dg 3^7171 MWS AA1g2 r Wlg.Ofl AIM STfl 310 f d^l 7h| 

£7171 a- OrOIHSiD WdS 2£7I7I § CH1= t^2S 31Sr= dej^&a ^UltJtK 



d d M" §7] tll-01 3Miri r d£ , el3i7i7IOf 9 ISFeM S^Q. " 
aOIXI 3^7171 Ue ?, e §f*F Sds *ISr01 LaserU- dSM ^Ar§F= ^d^TxS- EOOITclir dSl -d 
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m= 43^ RxM ?mH 3Ch HEHAI gJ^S 371 33 3^7|7| LAEJ g|e*5M( Input port)S 2J 
^EI3 S7I3S7I- 310173 E£EI0U1 TxB loKM AHDIMS WolOl l\\?\S2.£ 3E^Q. 

CH7I g£S a IBS eilOW MS AXIS MAI STAIS ^lOIS BXIS2J 310173 g37l7ILA2i 43^(R)3 4 
3 2 SOI ElDiAt S3K3I HSW1AI M M U 73 71- 3713 BSEIJl 43£l£01IAi ^SEICHAI 

o.E3£i ai 2 «EH^ £1 CH AH A i£= Bg2J 2-^3 l/OM #o}0t 21^ S3SW S^OI a 

a. 

§7|2| ZfSfcia ^tfS.oioHAI ^^S7il US 2PH7I- STftJfcJOSXI ^3 310173 B- sais o, 

A|Sj'£3 Bd-^a #EH7I- §Q. 

^i§4B si& aorxissaoi 7fes*xis iwwko si& <*i?# tra, enoiaewdoi ^§ei= 

H'SWI sfSH3 aiQI7a#37l7l2l- M/tf #3 7171 AH3IB ± fig (Switching) e«W« *!th 

910173 B£i?\7\?i #3^s§ iwmi— sws aa 7W7I- aasu *»■ wsais *4&*ra ^ 
2j sag aiBura 'si s«- am oi#as sxieih si^ai &xm= sa's Hgzm sq. 

□HJI33 #37171 Mfc Input Ports S^a 371 3£7|- M/V ^ES 3 2*101 2JBLW ^SfOI 0171 9 
£3 SIDfcKh CH7I §£3 SHIS 0KDIH3 EES 201*21 OhOIH^ #3717121 43^(H1A1 2 7] 3 
d2S BS, ^EEIOiAl A XI 3 MAI £33' 210I3 BXIgMAI SE BXISHAI £33 20I3 OTSWAj £J 

EilOlTcl sAiDii CHoFCH §□ flSSJD. 

enow ms us awa ^as ch7i#m sat ir n ^'oMi saeja. oia-e- at!- satins 310173 
#37i7i2j sftTia* asawi an s^oii -mews #3^13 mm s» w sq. 

!=XIS AgOi! Ai Bg£3 SE BgOflAI A8S3 SFSSf *d« LaserlT# Ol^ofOI Silvan tm, AgSj- 
BgOilAI S33 3 71 ^1^2:71- Laser 7171°] Input porta S^EIH 371^^27^0173 ^2E10i 

ai CH7is^ s gnjgjQ. ch7i s^a am« eoora a, bshj aom #i!7i7i2j ^d^(RO^i ^ 

£! g^'S SH-01 ElCHAj APD (Avalanche Photo-diode) SBOUi S! DO U XI 71- 371^1 4!SS..»Sfflj2 ^ 

dtiaoiiAi ^.saoiAi a^s 37132 n-ms. eichai a, bs-si 21^ m3^(hi 2^01 ao. 
mm #3 ^Soi-7i?it!- th^eoick 

CH7I S2MAI S3 U|-» 1T01 Tx HA1 BfABfOI CH7I ^3^ tfflOil CH7I SOfl 3iiFEI3 

Ai 3XILJ gJTHSf Qi'BWI 9*KK MUXI7r ^SQ. E CH7I SSS ayj 0ilUX|7h 

g3^£(0iverging Angle)EF *d*£l 9!^ 37I01I ICEF OilUXI ^fi|Q| g^SQ. 37J^ 71^5.2^^ 
01 Ef mil °AF^ ^33^^^0I£H1 

aoi« #301 7^moi xi7i ^i^hO(= 71^2301 sm ^n^^m %ti 201 90 dB 01 

^EiGHAi^ OHJaa. 

□17IA1 ^33^^^S 4S*2| 71BI7F 1 km stlH ^3^2] EHOI73 SSI 33(£E= SJfil- 

3^(£E^ ^!2)9 4 k & Sh^lS 1§E|= ^xlOICh M3 ^3-^E a7F 1 (mRd) 01 
H, TiEl LOI 1 km 013, £3^ ©OilAl tfAFS £110173 ^01 ikm ^013 4=3^ ©DllAiSJ E1IOI73 U ^5 
e AHDIZS(S)7F 1m7h SO. ImOIH" 310173 #^01 20 mW3 ^3^(HIAi°i 43 S|3'0I 100 
mm 3 S^Oil £110173 ^SMAHDj^ 43^?1 810173 O0UXI7R 

'^3^ 3101.73 *q X (43 ¥ gsj- ^310173 ^ 3^?)' 

£S ^OWHS ni^t\Q\ MS ^ -27 dB 71- SD. 

ah7 H0fl oj*j. 7|ai.^2J ^^01 AISOI 270m gtffl -50dB/kni 01 H AlgOl 200m 3S'O0£ Sf - 
7QdB/kra 7tSD. [P^Ai AlgOl 270m Om°l 3-7HA|0fl, 

433^ ^^ > 71^3^4' = -27 dB + ( -50 LHAI -70 dB) = EH Bp -77 LH73 -99 dBSJ ^^01 

a. 

3^^4* -90dB £ SXfl Ahg7fe^ APD 2^7l(aiOI3S 3^221 2^7I)SA! A^7F^ S173 
OIQh 

Om ^ g*$m mZW 4 2i= MO|73 137|7|SJ #33SIE^ B^El ( ^3^SF 4 

dwnra 7ia)0ii cHstoi Bwia ^ooth -adsai.2i 7«^ ^§-^£1011 chsi-di Hia-si£s ^71- 

tm El^Lil, 7|*.^ffSS MB 3SIE2F 7R°1 EJ^jg? Sf 1 km 7F SQ. 

^.^^o^ ^gg gj. £a g| 0 |^ w -o] 01.7H Q| 21.4112) 3.^^ Ai g o t 270m MAJ ot -SQdB/km 0|H. AI 
§01 200m t! 3^0il^ ^ -70cB/km, AlgOl 420m gtll ^ -27cB/km, AlgOl 900m U g^Oil^ 2«= - 
18dB/km, oh7HAI AlgOl 1 , 500m gtlH HOdB/km 3^ 21^^ SN^EISJCk 

MmiVt XI^OflAI 3S &7H7I- AIM tfiWW S3 AlgOl 420m OISS ^§F7il 

71- 33IS b h ^^ 3Z»"4^ 0ISK1IH AlgOl 420m fi[0 ^ c -27dB/km, AlgOl 900m g 2?0il^ ^ - 

18dBA:nj, IS WHM AlgOl 1,500m .g W -lOdB/km El^ g# SeWS 

133SIES 99.99 %7^ 3£§ ^ W 310173 SAj§H!7f AI-gEI^ AI2KJI 99^gEE12 QroiaSD} #3 
&UI7I- AFgEIS AIZJ-OI ^ l%g5E V 4 SiD. 

0121- &g StJIg 0|gef3 ^= M3 l> k SOI 7>^hOI 3 a. 

^ =X|g Ami Oil 371 S3 321 SaofH 43£tf!?l^ 13 g-^i^SAl, #3 3hM M0I733 3s 
S Siu^Ol 310173 §■# g-AFSlII, g-Afg 310173 1M 43oH5 #3323 ^^Hfl 1332 
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m ngftKM LH~ 3101731* Idl ZYt= -STO'Sh 

01 EflOITaU" gdDil §0H7h SifeH* aaSICW aOITEHJ- «£» S0H7I- °iEKQ 3^33, IddsM 

□hoiHsn} dss es&roi nfoi3^B># wawkii bai-s -okiihsios 4dwoi s^a saasB m 
ztrn m&ti±m justKx lh= omiHsasds tm m= sash 

warn i^tixm a»«n aomm saoi y^tm ohjmh #71 atoiasntsas ai^m 

H. SJSf Eil 01 M 'agAj o| 7rS&k01 XI 3 aQIHS«d8 af» 3r= BMS OI^CH XI ^ sdSBS 6I« 
All SICK 

Laser gd 7|7I = ^D}4 SH, *!S3»7r SSDL StrSHOI 7R0I XigSKQ, 

«»7h SOIttf ggoi SICK graOl S£ a» i^ H A| SfirBB^I gSKdegradation)71- 

oi-y id^goiEfe b s-soi so. 

M/W mi! 71 71 £ SJ7H.WS H»|S|£S 3-oHJ- ?IEte ZI^S^OIEI-S HLS &S0I 2iH SEW* StteJfH 
9! 2! a Stfl^SI S-H3B0I 2D. 

HEiU £ WBd 3-UI2J Laser - M/W Hybrid 7|7I£ gEH2J SfligMM «Bor=HL ^ 

Laser ld7l7|2J g-§m2J ^Eh^ ZMdSSgCI ' 8LH. ttSSHia ^ S££DI SSrSSOl ^SKfl 7R 
0! jgBWJQ £XI7h gOlohSAI BIAiaj'S! .BS Slfcf &SSd^§2| SHSOI 211 °!HDi-E SoH 

SWI 3£ 3! 71 3 2! ^d^d BWfi xiistjch 

1 

^XIS AhOIQil 271 Hd Ai5:§ g^em ^do^lSI*]- Bd StilM SiCHAI, 

asqa i/QCHi °j^£i^ #aj Ais:! a Diss- ass ssoKh mm. mm i^ai-ohi, §-afs aom 

im ^dSKM S2S Sddsl ^£5Kfl SddSB Xfl^olOl LH£ » arai»»»£!g- 2^7171 
2L 

Id dSB DFOIHSEf d2£ 2£oHJ DrOIHSIErB irAroKQ BAKS 01-01 ^£!SKH 
SAiAi^a zl£.$KH Sdds:! .KI 4!*IOI LH= ?t ^ DHDIHSIErBdS 3^7I7I2K 

aiOI73&WdOI 3rfeS CD1= 3X11^X1 ^71 d^^EHDI H'q Wdd# 310173^ Wdg S^7l7IQfl: 2§ 

^ Sddg s-71 omiHsn} s^7i7i{H! sims^ 2ioi ^gei aiom a oi-oihs 
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